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MAINE STAT'E Ll.BRARY 
Safety & Health Monitor 
Quarterly Newsletter of the Maine Bureau of Labor Standards January, 1996 
An Indoor Air Quality Primer 
By Leslee Canty-Noyes and Catherine Corriveau 
In a nationwide survey, 24% of people who work in 
buildings thought there were problems with air in their 
workplaces; Twenty percent felt their performance was 
adversely affected by it. 
Indoor air quality is subjective. Each individual has a 
slightly different perception of what comfortable is. One 
definition of good air quality includes: 
• introducing and distributing adequately ventilated air 
• controlling airborne contaminants 
• maintaining an acceptable temperature (68-80 de-
grees) and relative humidity 
With Sick Building Syndrome (SBS), more than 20% of 
the occupants usually have symptoms. The symptoms 
disappear within a few hours of leaving the building. 
Symptoms include: headaches, fatigue, nausea, and eye 
and throat irritation. 
Common causes of indoor air quality problems are: 
• Improper ventilation 
• Contamination 
• Bioaerosols 
V eotilatioo 
Following the energy cnsts in the early 1970's, 
ASHRAE (American Society of Heating, Refrigerating, 
and Air Conditioning Engineers) reduced the recom-
mended level of fresh air brought into buildings. This 
recommendation relied on recirculated air to provide the 
majority of air to building occupants. In 1989 ASHRAE 
realized this was not adequate and raised the recom-
mended level. Unfortunately, many ventilation systems 
were designed and built to the lower standards and have 
not been modified to reflect the 1989 change. 
LIBRARY USE ONLY 
Insufficient fresh air results in an accumulation of poten-
tially hazardous contaminants in the air. One contami-
nant is carbon dioxide, a natural by-product of breathing. 
Contaminants 
Sources of contamination can be located inside or outside 
a building. Interior sources can include: 
• Copy and print machines that are not vented properly 
• Drain traps that have dried out which causes sewer 
gases to be released 
• Contamination within the ventilation system ( dirt, re-
frigerant leakage or microbiological growth) 
• Chemicals used for cleaning 
• Tobacco smoke 
• Volatile organic compounds from painting, solvents 
and adhesives 
• Upholstered surfaces that produce or collect dust and 
dirt which are not cleaned routinely 
• Chemicals released from building components or fur-
nishings 
• Inadequate housekeeping and maintenance 
Outside sources which may be drawn into the building 
include: 
• Emissions from nearby sources. This could be vehi-
cle exhaust, loading docks, dumpsters or exhaust 
from the building itself 
• Outdoor air contaminated with pollen, dust or indus-
trial pollutants 
• Microbial growth from standing water in, on or 
around the building 
• Soil gases such as radon, leaking underground stor-
age tanks or pesticides 
(Continued on page 2) 
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Bioaerosols 
Bioaerosols are airborne, living organisms such as mold, 
bacteria, or fungi. While these organisms can be found 
everywhere, improperly designed or maintained indoor 
environment$ can have conditions or locations that foster 
the growth of these organisms. Some common sources 
are: 
• Leaking roofs, pipes or windows that allow moisture 
to accumulate on building surfaces 
• Elevated humidity levels that promote condensation 
and moisture collection 
• Improperly maintained cooling coils, drip pans and 
insulation within the ventilation system that resuh in 
moisture and dirt buildup 
Identifying the source of the problem may require an in-
door air quality evaluation. This involves a bit of detec-
tive work. Here are some basic questions to ask: 
• Does the problem seem to be associated with any 
particular day, hour, area or task? 
• When was the last time the area was thoroughly 
cleaned? 
• Has there been a change in the chemicals used in the 
area? These include toner, cleaning products, and 
new equipment. 
• Is the ventilation system maintained routinely? 
• Are all vents clear and working? 
• Is an outside contaminant getting in? 
Once a probable cause is identified, solutions can start. 
This could mean: 
• Developing and implementing routine ventilation 
maintenance 
• Developing and implementing a housekeeping rou-
tine 
• Using less irritating cleaning chemicals or pesticides 
• Scheduling major chemical use when occupants are 
not in the building (e.g., large cleaning jobs) 
• Clearing and opening vents 
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Many indoor air quality problems can be resolved with 
some detective work. Others may require assistance 
from experts in ventilation, engineering, or occupational 
health. 
Leslee Canty-Noyes and Catherine Corriveau are Oc-
cupational Health Specialists with the Safety Division 
of the Bureau of Labor Standards. 
8 The Maine Chapter of Association of Occupatiooal 
Health Professionals in Healthcare (AOHP) welcomes 
new members. AOHP is a national organization 
dedicated to advocating the well-being of healthcare 
workers and promoting professional growth among its 
members. For informatioo about programs and 
membership call Gail Weeks at (207)-774-7878. 
Q Computer software is available to provide 
employers expert, customized guidance on compliance 
with OSHA asbestosis standards. The OSHA 
ASBESTOSIS ADVISOR is free of charge. You must 
make a toll call to LABOR NEWS at (202)-219-4784. 
Settings are 300, 1200, 2400, 9600, or 14,400 BAUD; 
Parity: None; Data Bits= 8; Stop Bit= I; Voice phone: 
(202)-219-8831 . h is also found on the Compliance 
Assistance Section oo the OSHA Page on the Internet 
Worldwide Web at http://www.osha.gov/. 
i OSHA's fax-on-demand system offers callers a wide 
variety of OSHA information via fax for a charge of 
$1.50 per minute. Dial 1-900-555-3400 to hear menu 
choices. 
@! It is time to summarize your OSHA 200 (Log and 
Summary). The totals must be posted during the month 
of February. 
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Indoor Air Quality in a Non-Industrial Setting 
By Bill Turner 
In locations where toxic substances are used or are 
generated in dangerous quantities, controls should be in 
place to assure that contaminant levels stay within 
acceptable limits. 
Respond to indoor air quality concerns because 
problems that affect employee health should be fixed 
and employee concerns about air quality can seriously 
impact production. 
We have frequently found the following situatioos in 
buildings: 
1) Places with large numbers of colonies of fungi 
2) Low level combustion by product contamination 
(e.g., from a malfunctioning furnace) 
3) Low level process by product contamination (e.g., 
from large photocopying or printing machines) 
4) Unrecognized pollution sources 
5) Poor HV AC system performance 
6) Uncontrolled and unplanned air flow 
7) Poor building envelope performance 
8) Poor communications between involved parties 
In most of these cases, standard industrial hygiene 
testing would not find "measurable" contaminants. The 
protocol we use involves team building with those 
affected by air quality, diagnostic testing ofHV AC 
operation and the quality of the indoor air, specific 
recommendations for corrective action and follow-up 
and proactive monitoring. 
We usually begin with a review of the events leading to 
the air quality problems. We then evaluate ventilation 
and air quality. his not always easy to determine if 
there are air quality problems. Some useful guidelines 
to help make a determination are: ASHRAE standard 
62-1989, ASHRAE standard 55-1992, OSHA CPL 2-
2. OB Chapter 6, and ACGIH (American Council of 
Government Industrial Hygienists) 1989 Guidelines for 
the Assessment of Bioaerosols. 
Our standard protocol includes: 
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1) Review of the results of past testing and chronology 
of events. 
2) Meetings with the owner's representative, the local 
health officials, and concerned employees as needed 
to identify concerns. This way, they can be 
addressed with a team approach. 
3) Air Flow Testing of the current outside air (OA) 
ventilation capabilities of the HV AC systems as 
installed and operated in the building. 
4) Pollutant Source Inventory of any existing sources 
of significant airborne pollutant emissions located 
within or adjacent to the facility. If warranted, 
microbial assessment in areas where large numbers 
of fungi and bacteria is suspected. Such areas 
include carpets, air handlers, or wall systems. 
5) Pressure and Pathway Testing to determine air 
flow within the buildings. 
6) HV AC Controls Testing observation and testing of 
the HV AC fan and outside air damper controls and 
other operating parameters as needed. 
7) Recommendations analysis of the results of 
protocol and recommended corrections, as needed, 
to decontaminate, correct any deficiencies or make 
improvements to provide adequate ventilation, 
contaminant control, and thermal comfort during 
times the building is in use. 
8) Further Assistance as Needed for the building 
owner or tenant, and the owner's design consultant 
(if it is not us) as requested to correct any 
deficiencies or make improvements, and to resolve 
any occupant concerns. 
9) Final Checkout and Pro-active Monitoring to 
check the facility after recommendations have been 
implemented, and pro-active 2 year monitoring if 
authoriz.ed. 
Useful Diagnostic Tools 
We have found that there are many ''tools" that can be 
useful in determining where and how pollutants travel 
(Continued on page 4) 
Upcoming Safety & Health Training Classes in Maine 
January-March, 1996 
Title 
Train the Trainer (South Portland) 
Preventing Workplace Violence in Healthcare (Augusta) 
Asbestosis Abatement Worker Review (Bangor) 
Preventing Workplace Violence in Healthcare (Portland) 
Lead Refresher Training (Portland) 
Asbestosis Abatement Project Designer Review (Bangor) 
OSHA IO-Hour General Industry (Auburn) 
Preventing Workplace Violence in Healthcare (Brewer) 
Asbestosis Building Inspector Review (Bangor) 
Asbestosis Air Monitor Review (Bangor) 
Asbestos Worker Refresher (Auburn) 
Asbestosis Abatement Supervisor (Bangor) 
Lead Refresher (Auburn) 
OSHA 10 Hour Construction (Auburn) 
Lead Paint Abatement Training Worker/Supervisor (Portland) 
Electrical Safety (Portland) 
Asbestosis Custodial Awareness (Auburn) 
Electrical Safety (Augusta) 
Asbestosis Supervisor Refresher (Auburn) 
Electrical Safety (Caribou) 
Asbestosis O&M Worker (Auburn) 
Lead Refresher Training (Portland) 
Asbestosis Project Supervisor Initial 
Asbestosis Abatement Worker Review (Bangor) 
Adult CPR & First Aid (Manchester) 
Asbestosis Abatement Project Designer Review (Bangor) 
Asbestosis Building Inspector Review (Bangor) 
Asbestosis Air Monitor Review (Bangor) 
Asbestosis Abatement Supervisor (Bangor) 
Asbestosis Abatement Project Designer Review (Saco) 
Ergonomics in Healthcare (Portland) 
Asbestosis Abatement Worker Review (Saco) 
Haz.ardous Waste Training (Portland) 
Asbestosis Building Inspector Review (Saco) 
Asbestosis Air Monitor Review (Saco) 
Ergonomics in Healthcare (Brewer) 
Date 
1/22-24 
1/23 
1/23 
1/24 
1/24 
1/24 
1/24-25 
1/25 
1/25 
1/25 
1/26 
1/26 
1/31 
2/1-2 
2/1-6 
2/6 
2/7 
2/8 
2/9 
2/14 
2/14-15 
2/15 
2/19-23 
2/20 
2/21 
2/21 
2/22 
2/22 
2/23 
2/26 
2/27 
2/27 
2/28 
2/28 
2/28 
2/29 
Offered By 
Maine Safety Council 
Maine Safety Council 
Industrial Hygiene/New England 
Maine Safety Council 
Center for Health Promotion 
Industrial Hygiene/New England 
Central Maine Technical College 
Maine Safety Council 
Industrial Hygiene/New England 
Industrial Hygiene/New England 
Central Maine Technical College 
Industrial Hygiene/New England 
Central Maine Technical College 
Central Maine Technical College 
Center For Health Promotion 
Maine Safety Council 
Central Maine Technical College 
Maine Safety Council 
Central Maine Technical College 
Maine Safety Council 
Central Maine Technical College 
Center For Health Promotion 
Central Maine Technical College 
Industrial Hygiene/New England 
Scene Safety 
Industrial Hygiene/New England 
Industrial Hygiene/New England 
Industrial Hygiene/New England 
Industrial Hygiene/New England 
Industrial Hygiene/New England 
Maine Safety Council 
Industrial Hygiene/New England 
Center For Health Promotion 
Industrial Hygiene/New England 
Industrial Hygiene/New England 
Maine Safety Council 
Phone Number 
(207)-772-0506 
(207)-772-0506 
(207)-947-6645 
(207)-772-0506 
(207)-774-7751 
(207)-947-6645 
(207)-784-2385 
(207)-772-0506 
(207)-947-6645 
(207)-947-6645 
(207)-784-2385 
(207)-947-6645 
(207)-784-2385 
(207)-784-2385 
(207)-774-7751 
(207)-772-0506 
(207)-784-2385 
(207)-772-0506 
(207)-784-2385 
(207)-772-0506 
(207)-784-2385 
(207)-784-2385 
(207)-784-2385 
(207)-947-6645 
(207)-685-911 l 
(207)-94 7-6645 
(207)-94 7-6645 
(207)-94 7-6645 
(207)-947-6645 
(207)-947-6645 
(207)-772-0506 
(207)-947-6645 
(207)-774-775 l 
(207)-947-6645 
(207)-947-6645 
(207)-772-0506 
(Continued on back side) 
(Continued from other side) 
Asbestosis Abatement Supervisor (Saco) 
Lead Paint Abatement Training Worker/Supervisor (Lewiston/Port) 
Crane Inspection Course 
Hazwoper Awareness (Auburn) 
Asbestosis Custodial Awareness (Auburn) 
Non-Abusive Psychological & Physical Intervention Recertification 
Non-Abusive Psychological & Physical Intervention 
Hazwoper Awareness (Auburn) 
Basic Industrial Hygiene (Auburn) 
OSHA 10 Hour General Industry (Auburn) 
Adult First Aid & CPR (Manchester) 
Lead Awareness 
Asbestosis Inspector Initial (Auburn) 
Asbestosis Abatement Worker Review (Saco) 
Asbestosis Building Inspector Review (Saco) 
Asbestos Management Planner Initial (Auburn) 
Lead Refresher Training (Portland) 
Asbestosis Air Monitor Review (Saco) 
Asbestosis Abatement Supervisor (Saco) 
Asbestosis Abatement Worker Review (Bangor) 
Asbestosis Abatement Project Designer Review (Bangor) 
Asbestosis Building Inspector Review (Bangor) 
Asbestosis Air Monitor Review (Bangor) 
Asbestosis Abatement Supervisor (Bangor) 
2/29 
2/29&3/6 
March 
3/1 
3/6 
3/6 
3/7-8 
3/8 
3/11 
3/13-14 
3/14 
3/15 
3/18-20 
3/20 
3/21 
3/21-22 
3/30 
3/21 
3/22 
3/26 
3/27 
3/28 
3/28 
3/29 
Industrial Hygiene/New England 
Center For Health Promotion 
Maine Safety Council 
Central Maine Technical College 
Central Maine Technical College 
NAPPI, Inc. 
NAPPI, Inc. 
Central Maine Technical College 
Central Maine Technical College 
Central Maine Technical College 
Scene Safety 
Central Maine Technical College 
Central Maine Technical College 
Industrial Hygiene/New England 
Industrial Hygiene/New England 
Central Maine Technical College 
Center For Health Promotion 
Industrial Hygiene/New England 
Industrial Hygiene/New England 
Industrial Hygiene/New England 
Industrial Hygiene/New England 
Industrial Hygiene/New England 
Industrial Hygiene/New England 
Industrial Hygiene/New England 
(207)-947-6645 
(207)-774-7751 
(207)-772-0506 
(207)-784-2385 
(207)-784-2385 
(207)-782-0074 
(207)-782-0074 
(207)-784-2385 
(207)-784-2385 
(207)-784-2385 
(207)-685-9111 
(207)-784-2385 
(207)-784-2385 
(207)-94 7-6645 
(207)-947-6645 
(207)-784-2385 
(207)-774-7751 
(207)-94 7-6645 
(207)-94 7-6645 
(207)-94 7-6645 
(207)-947-6645 
(207)-94 7-6645 
(207)-947-6645 
(207)-94 7-6645 
The American Red Cross, Portland Chapter offers the following Courses. All classes are in Portland unless listed otherwise. Please call (207)-874-1192 or 
1-800-266-1393 for more information. 
Standard First Aid: Offered Every Tuesday~ Two Evenings-2/7&14(Windham); Two Evenings-3/4&5(Bridgton) 
Adult CPR: One Day-l/25; 2/8; 2/22; 3/7; 3/21 
Standard First Aid Progression: Offered Every Tuesday 
Emergency Response: Tuesday and Thursday Evenings, 2/1-3/7 
Workplace HIV Instructor: Two Days-2/23 & 3/1 
First Aid & CPR Instructor: One Day-Three Days-1/12, 1/17 & 1/19; 2/9, 2/14 & 2/16~ 3/8, 3/13, & 3/15 
Emergency Response Instructor: Four Days-3/20, 3/22, 3/27, & 3/29 
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(Continued from page 3) 
and system air flows. These include the use of: 
• occupant interviewing forms 
• typical air flow devices such as flowhoods and hot 
wire anemometers 
• recording temperature and relative humidity devices 
• carbon monoxide and carbon dioxide monitors 
• tracer gas testing equipment 
• calibrated fan pressuriz.ation devices 
• chemical smoke and theatrical smoke generators 
• infared thermography equipment 
• recording digital micromanometers 
• laser based particle counting devices 
When to Seek Outside Assistance 
Proper training in use of diagnostic tools and 
techniques, following the above protocolJwill allow a 
building manager to rapidly determine if there are 
pollutant sources, air flow pathways, or HV AC 
performance deficiencies that are leading to worker 
complaints. A cost-effective corrective action plan can 
be implemented. 
Generally , correcting observed deficiencies will lead to 
a reduction in exposures and subsequently a reduction 
in the reported worker symptoms and irritation. By 
following a comprehensive diagnostic protocol, an 
overall picture of the issues that the owner, 
administration, staff, maintenance workers, and other 
consultants are facing will be developed. 
Based on our experience, this approach appears highly 
cost-effective, especially for publicly occupied 
buildings. Failure to address problems leads to staff 
unrest, Workers' Compensation Claims, reduced worker 
productivity, and possibly having to vacate the building. 
Bill Turner, Vice-President of the Indoor Air Quality 
Services Division of The HL. Turner Group, Inc., is a 
nationally recognized authority on indoor air quality. 
Articles are written by individual authors and are not 
products of the Bureau of Labor Standards or the 
editors. Information in the articles should not be viewed 
as a substitute for policy or for regulations. The editors 
are Bradford Brown, Planning & Research Associate II 
and Jonathan Lepoff, Staff Development Coordinator. 
Safety and Health Monitor 
In This Issue 
An Indoor Air Quality 
Primer.. ........................ I 
Did You Know? ............. 2 
Indoor Air Quality in a 
Non-Industrial Setting .. 3 
Upcoming Training (Insert) 
Maine Dept. of Labor 
Bureau of Labor Standards 
45 State House Station 
Augusta, Maine 04333-0045 
Address Correction Required 
4 
Bulk Rate 
U.S. Postage Paid 
Permit No. 8 
Augusta, Maine 
